Relationship of brain ethanol metabolism to the hypnotic effect of ethanol. II: Studies in selectively bred rats and mice.
To clarify the role of brain acetaldehyde in the hypnotic effect of ethanol, we compared the ethanol-oxidizing capacity (rate of acetaldehyde accumulation) and catalase and aldehyde dehydrogenase activity in the brains of animals genetically selected for different sensitivities to the hypnotic effect of ethanol. We used high, low, or control alcohol-sensitive rats (HAS, LAS, and CAS) and short- and long-sleep mice (SS and LS), as well as SS x LS recombinant inbred mice with known strain differences in mean duration of ethanol-induced sleep. We studied the rate of accumulation of acetaldehyde from ethanol in brain homogenates of these animals and correlated those values with their hypnotic sensitivity to ethanol. Acetaldehyde accumulation from ethanol was significantly higher in the brain homogenates from HAS rats and LS mice with high sensitivity to the hypnotic effect of ethanol in vivo, compared with LAS rats and SS mice with low sensitivity to ethanol. A correlation was found between the duration of ethanol-induced sleep and the in vitro rate of accumulation of ethanol-derived acetaldehyde in the brains of recombinant SS x LS mice strains. There was no correlation of sleep time with brain catalase levels. There were no line differences in brain catalase or aldehyde dehydrogenase or in alcohol or aldehyde dehydrogenase activity in livers of LAS, CAS, and HAS rats or in SS and LS mice. A correlation between the brain acetaldehyde accumulation, but not catalase levels, and the central effect of ethanol was demonstrated in animals genetically differing in initial sensitivity to the hypnotic effect of ethanol.